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[#tff»#©«£lB] 

[i»*s i ] r y -a-£<d/>& < 1 1 1 -ocofcmm* 

\z.*.m&*&1£&VX\<^TV-Mk&V0 (A) T 
5£ (1) 

R'-S-R* (1) 
i 
O 

v-CfcJ;v\ ) f$JJi5^M*->Klk^«i (B) t 

Ts£ (2) 

HMX m Y„ (2) 

III a l^CD^g-li, m+n = 4, lOn=0~3Oit 
M&V am<Di§r&\-i, m+n = 6, lon = 0 

~2otsffe5 1 ) xmztizsm (o <£>#&tk 

[f*^JS2] Jft**g (D) <D#SETteRJfc:$1t:3IIMt 
JSllEttwgiifcfr&o 
[»#JS3] TV-M\&® (A) WftSivCV 

1 * fctt 2 iS«0Siit*fe 0 
[tt*^4] X/\s**c~>b'lb&® (B) WRl*3«tO! 

1 ~ 3 ©W*t*»IB«©l83iE*«fe. 

[»*«5] mfc (C) HBF 4 , HPF 6 fcW 
HShF & frbm&tLZ>'Pte< bi> 1 St? 1 

[tt*£6] (c) as, r^*!)Mtfciir;w 

#y±«&JB<OBF 4 &, PF 6 tSfcliS b F 6 ^tiiE 
Bfc b ©EJfcfc J;!9#bti5tS*«5 fa«<z>8{ jf2r jfe, 

[000 1] 

\z&L<tt. «£*K£<0lS*fc3£fcfc<, Sift© 
[0 0 0 2] 

Bfc, #y y VSft*>5^«:>^V^/WJh^^ro!fi^(0# 



2 

KBF 4 , KPF 6l KSbF 6 , KAsF 6 Sfcll 
[0 00 3] &^£>#£TIC, * KflS-d* £ X 

ivy* \?ik&m*m&£i£xi&mi,tc&M<Dx/i>x-v 

J*M.k-FZ3jmkVXte, x/l>**i/ kTV — 
A>W74 Y\l&to*m&t?XmftM&\sX. TV— A, 

fflBB 61-212554 ^#^$0 , i?T V —AsT-A- 

•7* wb&®><D$f>&mik&ftox s *(Dm\cmm&)\ct$ 
ry-^^^dr^Kos-g-fetr^^-ar. m 
ftfflLt h yr y^/v^p^tSKteflrt-s^ifc 

iH?Bg6 1 -1 0 0 5 5 7-&&«#JRl) , 3BMb!J V 
59^5 - 4 9 9 6#^R#RK) *fctt#S*i»«)*l*«l 

mmw- 7-82244 -5§-<&$a#Hg) 07^ 

y — a-^/w* ^ Klt;-^^ i jtf y r y -;v^/v7 w k^h 
^•fcSrKJS ^y y >-m<D&tET\zvr V 

b*it&®i b y T y — ^ Kfc-g- 

[0 0 0 4] 

i&m*w&:L£5b-rzmm] b^ztK ts&fe&m 

y— ;w^/i/7-f K<oaai-<toTli, ^e/^/w*=^A 

i:*^, iR**iJ:T/3* hffi©IH»os*>*. ^?>ic, 86 
firtit^/W3h-i7A3iKiS©raS^S:TA*y 

[0 0 0 5] 

[^MSr«?^-t-^fc»(D#g] *3BW#&B % IiJKJj;© 
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(a) i % (i) 

R a -S-R" (1) 

I 

O 10 

(5t"K Rl, R2f4, Wl*JiTV^t>J:v^JIMfc**a6 

vvCfciv^ ) "C«*Jxa^^**i/Kfts*4b (B) t 
Sr. (2) 
HMX m Y n (2) 
(xW> Mfi5c*H»i«^)IIIal«4fcH:ValS07C 
Xtt^nyy, Y U m, ntt, M** 

IIIaBsOii^H m+n = 4, Io n = 0-3©|$ 
M^VaS^lt m+n = 6, lo n = 0 

~ 2 ) (c) <D#«Tic 20 

[000 6] 

[*WWH16<D«tt] #»flfc»v^ ry-A-gco'> 

-M\&m (a) fc lth *«a:*fc«:it**«a:© 
y, rvh^ty, 7x-?-y h i/>\ t7^ty, 

h/I/^y, ^ y, tert-T/^/l/^yi? y, ^re/l/y, so 
Ji^/l"<yif y, Kf'WV^^ >\ \—* s J-A'1r*79 

uy, ih->< y^y ; r y-^s^ai&SftfcTy — 

/Wb^ftu Mx.fl tf7x~/K t^x^i/y, i, 
2' -ft7f;K 2-7x^;l/t7^1/y 

fcr y — Mb-fr** 0»x.tf, ^hn^yfv, ^yy^ 
hy/K 7x/— /k ^pp^a 7/u*p^y* 

y-/Wb*«u r^y-/K ^h*v~<yi? 

y % 1-^ h^r^t7^y, ^;l/7x^x-7 40 
/K ^y^77y ; e&£nTV^Tt>.U^Ty-/^/^3r 
i'S^»&£;ft^cTy-/Wb^!^ ^7xn;V 
r/P, 2-^ h^y^^lz-y, 4 -7x/ ^ri/7 

4ft, Will ^^ai^/w^/wjth^ ; aiftSttTV>Tt) J: 
v^ri//ua6"C«Sk*Hfcry-/u{b-fr*, r-t 
h7xyy, rtf;P7t f7xyy, 2 -7x^7 
th7x/y ; fi&£ftTV>T^ <fcv^7n^/t/gx*tt& so 



4 

7<^/W<y;/7x/y, ^> by ; «&£*lTV*Tfc 
<fcVNT^^/^^S-CBtft*ttfcTy-/Wt^%, 09 x. 
ff, ^r=y— /k xf^f^yfy, ^y^/ft 

7xy, «<yi/;i/7x^;^;V7^ h\ 7x^>/^7x 
-/U;*/U7^ K ; B^^ttT^Tt><tv>ry-/^^s 
-ee&£*Wcr y — v>7x~/i/;*/t/ 

7-{h\ ^>/ft7xy % (2-7^/W7x~/l/) 
7x-;^/V7>< F\ (4 -^^/i/7x:=./i/) 7x~/i' 
*/U7.< h\ 2, 2' -^MJ/U^7^fK, 2, 3' 
-i/h!J;W^/l/7^ K, 2-7x^/l/ftt7^l/y v 
9-7x^ft7yh7ty, (3 n u 7x~ 
/I/) 7x^/1/^/1/7^ b\ (4 - ^ n P7x^/1/) 7x 
^/V^/W7>f h\ 3, 3' -^^^^7x^/1/7 

h\ (3 -^D^7x^) 7xX/^/V7>{ h\ 
2, 2' -^^P ; tv ? 7x^/V^/l/7^ h\ 3, 3' - 
^0^^7x^/1/7^ K, (2 h^ri/7x^ 
/I/) 7x^/V7^K, 7x/^rW^ ^^^rf" 

yhy, 2 — ry^P^wfyhy 2-* 
v/f^fyhy, 4, 4' -^7x^ft^y/7 

x/y N 4, 4' -i/7x^/l/ft^7x^/l/x-r 
/I/. 4, 4' -^7x^tf7x^K (4-7x 
^/l/ft7x^/l^) 7x^/^/1^7^ h\ (4-7x^ 
/l/^-^-7xn/l/) ^/7x^/l/^M-^^S (^=^7 

/vtpyyft, SfE»**tlL flkKfEu ^^/i^y 

> (4-^^/1/7x^1 7x^/1/^/1/7 
4 K> (2-^nn-4-^/^/l/7x^/l/) 7x~ 

/i/^/P7^r h\ (2-^f/uft^v^/u7x^/i/) 

7x^/P7^ K**S^f fcttSo 
[0007] Ztlb<D7 V —Mt&Vo (A) 

lv^<dhu *ss*ybttjSi^#gs:<DMB«i^r y- 
ry— ^wb*ft, v^tttaiftSixTv^Tt j:v>t/w* 

«i«iftoTy— /Wb-&w, t kb*^i/1, ^py^i 
^t?«ft$nfcry-^<b^*, «&£ftTv^t>£^ 

T/W^/^S. 7/l/^r/l/t^ryS, To^/l/S, 7U-/U 
^*»KJ;0«*SnfcTy-/u{b-g*'X?*>5 o 
^V-^y, 7x/-/K ^ao/<v-^>- N 7/i/^n^^ 

h/1/^.y, tert-y^/l/-<yif y x r^y— /K 
^y/7xyy, 4-^fM^/7xyy, i/7x^ 

/lo*/l/7/f (4 - ^ n n 7x^/U) 7x^/1/^/1/7 
>f K, 2-7x=/l/ftt7#Uy, 9-7x^/l/ft 
7yh7ty, (4-7x^/^^^7x^1/1/) 7x^-/1/ 
7^/1/7^ K> 4, 4' -v ? 7xi:/Pftfc # 7xii/K 

(4-^<y^/U7x^) 7x^/l^7>f h\ (2 
— ^ p u — 4 - / <y , /^/U7xH/U) 7x=/W/l/7^ 
K> 4, 4' -^7x-/Vft^y/7xyy, ^=*r 
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[0 0 0 8] 

i£: R^S-R 1 (1) 
i 
O 

Tf*4*tS^**3/KflS*« (B) lC*3l>-C. xOK 
R 1 , R 2 l2«&£;h/C^Tt> ±V^ft**a6*fctt«* 

^y^m, r>hv ^i«©r y -a-s ; tr y ^ 

SfelC, Rl N R2fiSl / >(cig^LT7 1 h7^fl/>S(0 

[0 0 0 9] Rl % R2tt«tft*JxTV^rt>±<. B&S 

^-A-S, ^^vu-S, TV h y ;ul^07 y — /WS ; 20 
^ h^^3S»©7;^/^i/S; 7^y*i/mm<V7 

x=;VftS*©7y-;wf*l ; 7t^S*©7'> 

Ti/n^rVS ; ^/>fD*i/S*07o^n^l ; 
SbJ-fi^hy/^S, ^hPl, tKn^I, 

[0 0 10] KflS-fr* (B) (D«tLril 

Vtt? ^v- S - h\ ( 4 - y =n 

—;V) 7 3L~/UX/\sfr3ri/ h\ 4, 4' -^^f/1/^7 
x^/M/V^^v/K, 4, 4' -is* h*i'i?°7=-~/l' 

h\ 4, 4' -v*fc Kn^rix^^^^P^U^^rixK, 
4, 4' -$?;7/U3fp$^7a^/u;*/UJifc*$/K, 4, 

fflbTt<tV\ lH?)(Z)7;^^v/Kf^ (B) <7>5 40 
*>#*L^t>(&tt:, Rl, R2^gJft$tbTV^t J^T 
y— ^*^fc5^/V7jx^r^K{fc^, «r(C i^zun/u 
^/i/***>K, 4, 4' -*?* t f-fU*Jy=.=>AsX/i'ifr* 
> K> 4, 4' h^S/S^^/i^/u^S/K, 
4, 4' -^t Kn^7x^;V7;^^i/K, 4, 
4' - i/7;^n i/7 x^;v^;I/j}n^ V ^ 4, 4' - 
i/^nn^x^/l/^^KT^So */u#*S/K 
ffrd* (B) mjEot^»J^aufctoSr«ffl 
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[0 0 11] *3fi«|C:i3l*T, St: HMX m Y n (2) t? 
*$*l53M& (C) M3ftS7CSRA»9«(OIIIa8g (* 
T/l^~*^) SfcttVa®; (yv x Km. 7 

m^<t^nri, M#IIIa^cD#^te, m+n = 
4, _Ro n = 0 ~ 3 COS^C-Cfc 9 , M^VaiOM 
tt, m+n = 6, Ion = 0-2 0itr^5 0 r<E><fc 
5*3fiK (C) OflliLTf*. HBF 4 , HBF3 (O 
H) , HBF 2 (OH) 2 , BF (OH) 3, HA 1 C 
1 4 , HPF 6 , HPF5 (OH) . HPF4 (OH) 2^ 
HPC1 6 , HPBr 6 , HAsF 6 , HSbCl 6 , HS 
b F 6 , HSbF 5 (OH) , H S b F4 (OH) 2 , HB 

nfeoa« (o <D5*>#*u^t><D«\ hbf 4> h 

PF 6 , HAsF 6> HSbF 6> HBF4, HPF 

6, HSbF 6 -Cfc5o (C) te N tosit, fc£ 

10012] %m (o nmffi.<Di>(D&mmLxh£^ 
*k Tv—Mc&m (a) fc^/p**s/Kft-a* (b) 

"«8***"CtJ:v> 0 afttt (C) Sr38*S-frS*«fefcU 
TfL ^Jx«, BF 3 , PF 5 , AsF 5 , SbF 5 S^7 
yft»i:7s/{b**tSrSJ£**«*iS. L i BF 4 , 
N a B F 4 , KB F 4 , B a (B F 4 ) 2 > L i P F 6> N 
aPF 6 , KPF 6 , L i SbF 6 . N a S b F 6 , KSb 
Fq^(DX 5 ftHMX m Y n (D7/^ y AJRSfcttT^ 

y±^jsst, sni, v>-m. mmm<nW8mh*K 

fctSTtZ-fr^ B 2 0 3 , P 2 0 5 , Sb 2 0 5 ^»i 
7y-fb***Rl£S^:5*S "Supplement t 

o MELLORS COMPREHENSIVE TREATISE ON INORGANIC AND 
THEORETICAL CHEMISTRYVol .VIII, Supplement III, Ph 
osphorus, Section XXXI (LONGMAN, 1971) ^(C|5®) tf* 
m?hfhZ> 0 ±|BO**0 5*>, BF 3 , PF 5 , SbF 
5^7y ftft 7 >y ^tK* SrSi^ $ i*r S * jfe*3 <t t/H 

Mx m Y n <DT/v^ y AjR*/t«:T/i/* y ±a^s*i k . 

IC, NaBF 4> NaPF 6> N a S b F 6 fc S VMS r. ft 

[0 0 13] BF 3 , PF 5 , SbF 5 ^77ttt7 
y{b**S:KJ^S^:5*«fe4: LTtt, ^J^«, ^^/u 

&-Qi$mT, BF 3 , PF 5 (Oif^S:»*lCi!fctratf3ft\ 
S b F 5 (D£ 5ft«***TUT7yft»co»aSrfPo 
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40~120 t C, #£L< f*50~80 < C-Cfc5 o IUM3120 

[0020] *ftm\z&\,^x&j&mfrt>wim<Dx;i'*~ 

<z>#^tt, &v^*a*t--5:tfifc, WW***- 

[00 2 1] 

[0022] mmm 1 

100ml ©KfS&SfC 7 * ^-/loXJUifr 3f v" K4. 05 g (20. 0 
mmol), ftlfc4.05g. ^*f7^to y VK75%7K?§3K 
5. 67 g (29. lmmol) Srftii*. #iPT\ *fekSW£l3. 99 g 
(137mmol)^^^TL> 30$MB»#Lfc. »CV*"C, 

^(DMW^Mma^mi^fzm, ^-jv^jv? ^ K3. 

61 g (19. 4mmol) U ^T*l^m^bfc(S^ 
««:24%) 0 ::<0Rje««:7Ot:*-T?#»U J^JET, 

M*TS£*PLfc^lC, 20mlOv?^na^^^SrJpiT® 
ft?U *20mlT?llHl, 5bl-*10mlT3lHlifcj^Lfc. * 

*-/MR*9. 73 g (iR*97%) «r#fc. J5fc»«**r*|PL 

13C-NMR*3<tl^IR(Cj:S^Pf^b, -CO^— /Mfctttt, 
^-y-^/t^-p y V K ( 4 - 7 x 1 7 ^ 

i?7i ^;w^/P7 ^ Kfc±tfv?7i ^/u^/P* 5/ K*r 

3ffifttt94%t?fcofc. ^CD^— /UftttiC^ 10ml 

&ifi£»iB-C#Wi, l£^bT, 8.96gO6fe&*0filSf 
»)«r#fc. ««tt99%K±-C*>ofc. 

[00 2 3] 2 
100ml G>RJS*»tC, ^^r^^/U^-n y JJ !> A5. 3 



70 

6 g (29. lmmol) fjfifeS. 36 g «rtfc&*, flfc#»fr Lfc* 
K> gfi£^2. 91 g (29. 1 mmol) «rtfci£2K 30#fflJf#L 
fc 0 Z<Dm&\Z^ i/7x A** > K4. 05 g (20. 0m 
mol) , MXSmS. 94 g (58. 2mmol) Sr^fc^-^ftP UT 

K3. 61 g (19. 4mmol) £?jgT L (K&Sg : 28%) . 45^^ 

««E5.1gS:0iRLfc Q £©RJt*fc*m*"Wfri|IUfc 
l£i-> 20mlcOv ? ^nu^^>-i:20mlcO7kSrADxT^, 

$59. 83 g (IR* : 98%) 5r#fc Q «fc#*fl, 11 g 040%^ 
MR#«fcIR4>*?a>e>, Itt^t7;^nyy8(4 

— 7 ^./l,?-^-? ^ \yy =c =l/U^/Uj^z=. r> ^ , & 

J:l«WI©]RJp^*:*^•T?V^fc 0 HPIXW#*f*S*J&>&* ffi 
tfte96%-e$> ofc 0 r.oH»*Sr, lOmlo^i^y— yux* 
fflsSU Sfcj»LT9. l5gcoefe*&*Sr#fc 0 JWfifi99% 

20 [0 0 2 4] HJ6#!3 

^^r-y-^/V^-n y y ^^^f-^/l^n y 

■J- h y »?^4.24g (25.2mmol)tC > RKSrT-fe: 

*«T*5t/fcH«*9. 80 g (IR* : 98%) £#/c D h = 

h y/w&££1- 5^4.1 gSrlililXU, i5fe#*li, 10 g 

tt, 13c-NMR4>«fi:lR5>W^b, IW^^rt7;utP 

30 ^fe, ^Sf^95%T*foofc 0 Z<omi&V0&. 10ml(O^^ 
;-/K*Il, K:j*LT9.05gCr)efi«&*^#fc o M 
SW:99%«±"Cfeo^ 0 

[0 0 2 5] ^iS0ij4 
100ml <DKJC^SlCi?Ji^yUJi— ^/UlOml, -&7 y\kT 
V^>-4.33g (20. Ommol) Srftii^, ig^Lfc^, 
7^^b7K^0.40g (20.0mmol)^TLy u c o 

^^ri/K4.07g (20. Ommol). ^7x^V^;U7>f K3. 73 
g (20. Ommol) , il7KS^^2. 04 g (20. Ommol) SrJSW Lfc^ 
40 «Sr, 10 < C-C*TU(SJS»tfC:27%), 30^Pfljt^L/c 
35^X^1 ^raSJ^^^r/Co roSJ6*fc*20mlS:JP 
x.. ^BE-C^^/u^— ^wSrB^b, 2gC040%^14 

«i§"C^«IUfc 0 10mlO*T2lEl^L. ®JE%«fet 
T, 11.5g(iR*:95%, ttK : 96%)©afeH»*Sr# 

WO^^t 7/Ut n 7 >f y^(4 - 7 x-;l/ft7 
^ ^/W) v?7x yu^ = $ 

fee 

so [00 2 6] SIJS^J 5 
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^*V7;v*u y ism* y ^^Sr^^if^^^-nT^^ 
V £A5.86g (21.3mmol)K x &&&T± h=- h 

y^5.86gtcft^fc«^, mm&i2kmmz-L,x, ^ 
^nfr*&xftcmj&mi. 56 g mm 98%, mm : 94 

5.7g£[§IlfcU 10gCD40%^&y-^7k*g 

^^»so^^sf^^-ev^fc 0 10 

[0 0 2 7] 6 

i/y ^ ^;U^;U7 -f K^(4-<y > /-f;P)v ? 7xn;i/7 l 
/H7^ K5.63g (19. 4mmol), z^~>V7,)V^*c*sY°$: 
4,4' -v^yl^n v^^^^/U^/W/^^fi/ K4.77g (2 
0. Ommol) t LfcJ^I*Jl£l£#J 3 £ H^iC LT11. 71 g £ 
mtz 0 1^1*92%, *tef£95%T*fcofc 0 
[00 2 8] mtfc&l 7 
100ml ORjfcg^tC, ^f7/VtD7yf : e>'i^!l 
£^5.86g (21. 3mmol), 3£7kffl^9. 90 g (97. Ommol) , $g 
ffi^6.40g (64. Ommol) £{±&^, M^U 
4,4' -i/^^/Pv ? ^oi^/^^/l-7jN^rv'K4.61g (20.0 
mmol)£tt&#., 30ftmnWlstc o rcD^K, 2 -> T 
y y d tVl^^-^rl^ h V4. 92 g (19. 4mmol) , ffi^4. 92 

Vtc'&K, 65*0, «JETT^^^^t-r^^4.9g«r 
[iHXLrc 0 ^<7)RJ&^£^M£T^:^U 20mltf>>^P 
n^>-£30ml<D*£;!ffl;tT, i££PT\ 19 g 040%*^ 
^hy l>A7k^r^?p^, g§*L?c 0 <b 

T, ^feCO@ff^9.83g (I|X^ : 94%, *BS : 95%) 

^>h>(04,4 / -i/^^/Vi/y ^~;\sy.;Vfoz=-?7J>> 

[0029] mmm 8 

*/y 3L~}V7\jVy 4 Y&T—ysW. lOg (19. 4mmol), 
^^-yju^ar^^is^ y ^A£^3r-y*:7/i^n 
Tyf^yitfy #A5. 52 g (21.3mmol)<>: Lfcl^ 
te^^5£[f^^LT, ^^fe(D@^9.45g (ifc 
*:92%, : 95%) £#fc 0 #«bftfcH^te, - 

^ff"7/^nT>'^^(4 ~y h^fv^^^^/V')^^ 

[0 0 3 0] JlJ60tJ 9 
^1^:7 Aofn y :xgL*7 y ^Sr^r h^yVlot-n*^ 
■J- h y £ A3. 20 g (29. lmmol) t Lfc^lS^&S^J 2 t m 

^ ^;Vft7x ~/W) ^ ^ - /i^/utf^ £ A CD@^^ 
8. 28 g (IR^ : 93%. Mft : 94%) £r#fc e 

[00 3 1] tfci&M 1 
100ml <DKi£^§§(-S«t^20ml (36. 8 g , 368mmol) t i?y 
^=.^/l/^^fv-K2.05g (10. lmmoD^iP^T^ 
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U r^l&ic, ^&T\ i/y=.~sisxsuy4Vi.80& 

(9.7mmol)*2^^tT?gTL, itifmMWZimi^ 
fc(JS!iSS«:9.5%) 0 #^T\ ^&fiS£LT*^fc^ 
3f Ih^^^-P y ^;*7 y £ Al. 87 g (10. 2mmol) £-7k60ml 

itilT^HtU 10ml<D7kTM[I]ft}#-ge, MJEffcjftLT, 
C^, 71gO40%7kStrt^- h y ^A*^§rgbfc 0 # 

5, ^aLfc^/^^^s^ im^-fz^-v-yA"** 

y vgt ( 4 - y —fruity ^ iSyzr. ^/u^/u^^ 
/u^-n y ( 4 - y ^ ^/i/^-^-^7 ^ - /i.) tf^v^^zcn 

fc 0 #^^^^^^^^^01^^80%, ^(190 

20 [0 0 3 2] itfe^J 2 

100ml <^KJ£^^£*7Rg^7. 9 g (77mmol) . ^ ^ ^^/l- 
^>^43.0g (447mmol), i?y ^ ~/UX/U7fr K12. 12 
g (60mmol) i ^ ^/U^/W^ >r K9. 3 g (50mmol) ^th 

7&fr®-imMtstt(5ifcmm so%)^ sox:x6^ 
p^sis^^co ^mz-&n&. TkTkifcMT, Kfcmzzo 

OmlcDTKtCjSTL, ^f7;Utpyy^y?is9.5g 
(52mmol)Sri0^1^raJt^L^i o Wabfc^feco^S^ 
JSi§> *50ml<O7k-C3lHl^L^. jJ^iE^L. 5££ 
OH*25.3g (IR^ : 98%, m& : 63%) ^r#fc 0 
30 *i:^7KS:^fPLfc:^C5, 52 g O40%tK^{^ h y 
^^7k^^rSLfc 0 #f)n/cM^@*?r, 13 C-NMR 

Jru y i/^{A-y ^^j^iry ^^M-yy ^z=.)vysjv 
(4 -y aL~)\s*5-jry \f*i?y z^~;vysjvftz=-?7 

a, 'pm<omns &£Tfmm^w<D{[:&m&^i,x^ 

[0 0 3 3] it&ffl 3 
^7KW^19. 5g (l91mmol) £ ^ >^U* >"gU06. 2g 
40 (965mmol) ?r^> 2§tf?U r^^C(4 — <^^-T/^) 
^^nyV^/l^^^ K29.0g (lOOmmol), 4,4' --JyjU 
tn^7x^;l^7>f K23. 9 g (lOOmmol) 8 
O^tC^LT^ffiglS^tTVV *iCS^^^300ml 

^Tki-a^Atifcm, y y»t h y 

$rl6.8g (lOOmmoDJD^L, l^Jt^Lfc Q *fmbfc@ 
^§:fflti§, 7K50ml^7KT*5[U^Lfc^, MJBE^L, 
^fe^@fr^»fc(lK*:55.8g, K^:85%, 3&fig : 80 
%)o ^ia^^^TKSr^ftL/c^^^, 119g<7>40% 



ft ffl 2002-241 363 (P2002-241 363 A) 



(8) 



13 

9, ^Wfot LT, 4,4' -v^/M-p^a: 
~/l^/l^3f > h\ (4 -*<lsV4M ^7x3i/^^7 

[0 0 3 4] itR^j4 
*i*ffl«fc750 g (7. 35mmol) £SS^250g (2. 50mmol) SrjR 

7 g (0. SOnnnol) Srftji*. «SSr40 < C^ tt 4 , 4' -S* 
>f;l/i;7x^/^/^^ri/ KllSg (0. 50nnnol) **5l2. 5 
l*IBt?4^«IUrftiiA/« Q fcV^40t;-C2.5WMRIKJC 

45 < CT-2.5^SJ^S:fifV\ ifclC 2 LOtMcSi^A 
tt, 40%*»fttf- h y »A*i8«1700gT?^ft, tit 
fco 7k2.5L£A*U ffitt^25g£A 

n5o , cci«pmat»u #cv>-?agi®u 

y *A124g (0.45mol)^/>bToj[mx., 20£f^J*#^L 



74 

#it> 7kS?rP*Lfc 0 hyU3i>S^i5%*JfcicSrl0 
00glD*.jSiaW*Ufc«, h^^trWBETttetfC-C* 
*tT, Mfe<D@ft275g£#fc(lfc^ : 78%. : 88 

%)o #bftfcJt&<D@ft:£, 13 C -NMR*3J:VlRfcJ: 9 
MftLtzt^Z, *«^f±, 2 Wy^ntVl^^iJ- 
4,4' -i^yl^P^oi^/l^/U^^^ K. 2 — f 
[0 0 3 5] lll6«l~9i3±t5lttt«l'-4^j|**Sr 

[0 0 3 6] 
1^1] 















(%) 


(%) 


ft (kg) 


(kg) 


LfcNaOHTfc 
(kg) 


*«■ (kg) 




1 


97 


94 


0 


5.5 


2.5 


8.0 




2 


98 


96 


0 


5.3 


1.2 


6.5 




3 


98 


95 


0 


5.4 


1.1 


6.5 




4 


95 


96 


0 


3.5 


0.2 


3.7 




6 


98 


94 


0 


4.6 


0.9 


5.5 


« 


6 


92 


95 


0 


4.5 


0.9 


5.4 




7 


94 


95 


0 


4.9 


2.2 


7.1 




8 


92 


95 


0 


5.6 


1.1 


6.7 




9 


93 


94 


0 


6.4 


1.4 


7.8 




1* 


80 


90 


40.4 


13.5 


23.9 


77.8 




2 


98 


63 


18.9 


9.4 


3.3 


31.6 


3 


85 


80 


6.7 


5.6 


2.7 


15.0 


ft 


4 


78 


88 


10.3 


12.4 


7.0 


29.7 



*1)JM»K 



[0 0 3 7] 



2. »lfc4:**lcttffllir*\ teffl Lfc&Tkftl^ 



(72) f§HJ|# HJtE -615 
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